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Fig.1 Daily mean temperature and precipitation changes during the test period
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FRAER I B R, W 5 AN b PR, A b B SRR,
BEHLIX 4IRS, 3L 15N X, DL - - Rg
Xt B D1 A AN [ R AR X AU/ DX T
A 33m?(11 m X 3m),/NX ] I 30 em A 7K I8
WRGIF . ELARIKE b B A < 2 -SRI RS (CK,
CRR) ; 5 == & - LA - H 25| K 52 (CRI) 5 i3 -5 4 -
WA (RRR) 5 i1 - LA - H 2|6 K B2 (RRD) 5 S48 5 -
ARGEAT(PRR) . R0 ISR SIS, D48
VI Y2 FpFp b J5 78 se R . 5 = R A it oy 37.5

kg/hm?, WS 36 Fh i o0 15 kg/hm?, Th 4% 2 Fh A 25 17
Sy 73 000 #k/hm?, I R FE I . ITA & BEY
BIE K FERL AR 15 d B8 H 48 25 AT 8 H W
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1.2m, 225035 m, B2F 47 KRG 11T HE, HE
P45 247 KRG, S R EIEATHE 0.3 m, H &k iE
0.25 m; KRG EFTH 0.2 m, ¥RIF 0.2 m. KFETER
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Table I Quantity of crop straw mulching in winter kg/hm?*
e i 2019 2020
B
Treatments Crops ﬁﬁﬂl $E‘%EF‘ @iﬂiﬂl %:Ei‘%g
Fresh weight Dry weight Fresh weight Dry weight
CRR(CK) £ 29 Chinese milk vetch 31527.9 6107.53 33 528.87 6405.92
CRI £ 29 Chinese milk vetch 34 651.37 6 583.76 36 690.28 6812.34
RRR 3% Rapeseed 20 611.89 5173.58 23148.61 5902.90
RRI 3% Rapeseed 23169.33 5757.57 24 327.47 6 348.51
PRR 43 Potato 18 435.17 3746.03 20 314.50 4022.27
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Table 2 Field management
HH sk B 4 . \ , ;
ety e PR Fikir HEIE /(g /)
Crop Variety /HaFl)’{/esfd;te Cropping pattern Fertilizing amount
E A ALK 2018-09-30—2019-04-07 ESHR e FLEETRIL 45
Chinese milk vetch Yujiangdayezi 2019-09-30—2020-04-07 Interplanting and sowing Calcium-magnesia phosphate fertilizer 45
_— i 558 2018-11-08—2019-04-07 A )
JHZE Rapeseed S N 63.75.P,0, 45 .K,0 225
3K Rapesee Deyou 558 2019-11-06— 2020-04-07 il Sowing O BB 280
A %42 303 2018-11-26—2019-04-10 B
A5 Potat 545 S 1 N 63.75.P,0; 45.K,0 225
S5 Potato Dongnong 303 2019-11-28—2020-04-10 Al Sowing in line Do BB 220
_ Bl 2019-08-01—2019-10-25 ‘
-5 Soyb - 7CH% Hole s N 150.P,0, 150.K,0 375
K Soybean Kuixian No.2 2020-08-18—2020-11-10 7C#f Hole sowing PO DR ST
I 114 2019-08-01—2019-10-31 o
2 Sweet pot 545 S 1 N 80.P,0; 375.K,0 80
H#% Sweet potato Guangshu 7 2020-08-18—2020-11-17 Al Sowing in line 295 9100
i 4 R 17 2019-04-26—2019-07-24 .
7 Earl £ Transplant N 180.P,0; 90.K,0 120
LR Early rice Zhongjiazao 17 2020-05-04—2020-07-30 PR Transplanting AT
PR 2019-08-03—2019-10-30

WifE Late rice

Tianyouhuazhan 2020-08-02—2020-12-03

#Ak Transplanting N 180.P,0; 90.K,O 120
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GFEARY) , Gt A FEY L R IR, L
Tl LSRR S T IR DUE YA SRR T 5
DI A5c L0614 4 ZE VR T B B R A W R 04K ok 1 )]
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kA EAS SRR . BRI S R R A R )
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AR AR A B ™ 8 AR . SR FH K 68 Gk i
PR R VAN B RSO 25 A AN FE A A
R EIA T RS (51648 ) ERRLEE (54845 Ml
FEE RS (3R TR ) 3 13 N EARIEATIEAS , X 4545
PRI AR AT G AR R I 22 1E AL
A AR AE AR TG R (A, IR O R R
FIAACEE S BRI 28 2 0 Sek[ 15-18 ] .
1.6 HiE4hIE

i F] Microsoft Excel 2019 4b F %% ## ,
SPSS20.0 & 4t #R A i A7 B Ak B A e 1t 43 B,

LSD #E47 FEAS -2 8500 25 5 0 250 He A, A Origin
8.5 AR
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2.1 BHARMEREKXITZENARENZI

D &P EOGREA P HOR KRAERI R, i)
e 45 VR B T R 15 R ) AR = A
JEREAE P RCR S AR IR (R 3) . R 3AH,
2019 4F, 4b P CRT RRT B e 25 18] 4F i Y RE 2B 772K
P O B A B 38.68 %4 . 29.25% 1 17.39% .
24.64% (P<<0.05) , 4b ¥ RRR . PRR ) J& 45 G BE 2R =
R L e X IR AL B 13.04 %6 .18.84 % (P<C0.05) .
2020 4F , BRALEE RRR A1, 4b # CRI.RRI . PRR (1) 75
ZE R ARG RE AR = A5CR 1 I8 25 5 T IR (P<<0.05)
HEIE R 1.08%~6.45% F119.05%~41.27% , Ak #f
CRI.RRI Y B RE G RE AE 7= 2105 43 ) 1 3 1 H x i
AL 67.86 % .55.95% (P<C0.05) . 20194F , &AL FHfY
£ ROGRE A R B & XS R4 10,9800~
35.37% (P<C0.05) . 2020 4F , (4 ¥ RRR #b, Hi4y 3
A Ab B R AR O RE A 2R 34 0 2 v 0 AR 3 (P<<
0.05) , H41 hy 22.22%~50.00% . L& KE,2aldl,
AR CRILRRI.RRR B9 JE4E G RE A 77 RICR AAE B0
BEF R, Horp A0 31 RRI R BLHL U, g =
BRI G RE R 3 b5 e s LR A3 CRL 2 &=
gk B R FEM R A B S A G . AR
R R AP IR R ARAERE 720 I K FHAR S, $2m
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Table 3 Solar radiation production efficiency and annual use efficiency of different cropping systems
KRR/ (MI/m®) JERELE AL/ (g/MT) L
Solar radiation Solar radiation production efficiency o ) ﬁ:
FES I GIES
A4y by KR RS - s P Wi Use efficiency
Year  Treatment Winer  Early i JE A Qs iz (eSS a4
. Laterice  Rotation Winter crop Early rice Late rice . of annual solar
crop rice Rotation cycle L
season CyC1€ season season season radiation
season season
CRR(CK) 22728 1667.2 1796.8 5736.8 0.2740.02d  0.86+0.03ab 1.06+0.01b 0.69+0.02¢ 0.8240.02d
CRI 22728 1667.2 17575 5776.1 0.2940.0led  0.802£0.03bc 1.4740.09a 0.81+0.02b 0.9940.03b
2019 RRR 1655.3 1667.2 1796.8 5119.3 0.43+0.02b  0.75+0.02bc 1.11+0.02b 0.784+0.01b 0.98+0.01b
RRI 1655.3 1667.2 1757.5 5080.1 0.497+0.01a 0.69+0.07¢ 1.3740.07a 0.86+0.02a 1.1140.02a
PRR 1515.8 1667.2 1796.8 4979.8 0.31£0.01c 0.93+0.02a 1.1540.05b 0.82+0.02ab 0.9140.02¢
CRR(CK) 2439.3 1521.9 1950.6 5911.8 0.26+0.01d 0.93+0.04a 0.84+0.02b 0.63+0.01d 0.72+0.02¢
CRI 2439.3 15219 1598.0 5559.2 0.28+0.01d 0.99+0.07a 1.41+0.05a 0.80+0.03b 0.92+0.04b
2020 RRR 1818.6 15219 1950.6 5291.1  0.444001b  0.85+0.04a  0.82+0.02b  0.70+0.0led  0.88+0.01b
RRI 1818.6 1521.9 1598.0 4938.5 0.49-+0.00a 0.94-0.08a 1.3140.06a 0.8940.04a 1.084-0.05a
PRR 1626.9 1521.9 1950.6 5099.4 0.32+0.01c 0.95+0.05a 0.90+0.03b  0.7540.02bc  0.82+0.03bc
B 34 L W BB bl 22 5 W) 90 AN ) 19 5 B 43 3 28R 22 53K 5% W KF- . R IAl. Note: Data is average £ SD of 3 repli-

cates. The different letter in same column indicated significantly at 5%
2) BURAE PR SRR I % . R4 e 113

FE A [i) o A X A R IR A 7 R AR A SR TR
FIHRA R0 . BRACER CRI AN, HiAy 34 Ab Ay R 4R
FRUR A= 7 5% 35 2 v Hh ) HR A B 8.28 6 ~25.44 %
(2019 4 ) 11 21.09 % ~26.78 % (2020 4F ) (P<<0.05) .
2019 4%, 45 Ab PHAAE A RO R AE P2 0R 2 5
F(P<<0.05) , Horf b 3 RRI A 2 f k. HAAEZE g
T 25 1 R AR 1 2 40 B PRR 34 B4 K, BLZE AR 5
oAl b B ) 35 22 S W 3, 0 2 10,99 %6 ~34.46 %
x4

FEMEERE

4

levels. The same as follows.

(P<<0.05), 202044 AEZ=5 2019 4F a0 —2, H
T 2 45 b B ) A RRRR AR PR R 22 R L (P>
0.05) ; i F =40 B CRILRRI 1A SRR A 72 3R
F T HAB AL (P<C0.05) ; RRI 4 J& 45 A 2R AR
FERLR IR B e R, HLAS o B4 B 22 S B 3 (P<<
0.05), &t 26.30%0 . Rt , B % 2 - LR -G e AT
SN R S|V NISR SRy SO e R
AR

N
N=]
R

PR S A E R AR

Table 4 Growing degree days(GDD) production efficiency and annual use efficiency of different cropping systems

H R/ C =10 “CH B A P30 / (kg/(hm?+°C+d)) e
/ : ; - AR BRI
GDD GDD production efficiency A%
| /Y
= b3 T P - .
Veor Treament  HEE . TRE S WRE e s TRGES WS pige Useefficiency
Winter Early Late
. . Rotation Winter crop Early rice Late rice Rotation of annual
Cl’Op rice rice
cycle season season season cycle GDD
season season season
CRR(CK)  628.2 1371.2 1498.6  3498.0 / 5.5140.18ab  6.79£0.09ab  5.070.10¢ 86.79
CRI 628.2 1371.2 1513.7  3531.1 / 5.03+0.17bc  6.48+0.40ab  4.73+0.12¢ 87.61
2019 RRR 264.9  1371.2 1498.6 31347  7.86+0.04b 4.75+0.11bc  7.1140.09a  5.73=0.07b 77.78
RRI 264.9 1371.2 15137 31498  9.93%0.15a  4.33+£0.46c  5.94+0.32b  5.49-0.14b 78.15
PRR 2447 13712 14986 31145  3.964+0.08c  5.90+0.14a  7.18£0.28a  6.3640.13a 77.28
CRR(CK)  818.6 1500.5 1513.5 3832.6 / 4.98+0.22a  5.75+0.14b  4.22+0.11b 92.88
CRI 818.6 15005 1082.9  3402.0 / 5.2240.33a  7.65+£0.34a  4.74+0.23ab 82.45
2020 RRR 387.0  1500.5 15135 3401.0 2.60£0.03c  4.45+0.2la  5.66%0.20b  5.11£0.08a 82.42
RRI 387.0  1500.5 10829 29704  6.700.10a  4.91+0.4la  7.2840.34a  5.35+0.41a 71.99
PRR 288.5  1500.5  513.5 33025  3.90+0.15b  5.0440.23a  5.89+0.16b  5.33+0.15a 80.04
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AR SRR R, &M% = e ib
(CRR.CRI) MY 4EA &R A1 2 54 4wy, HOE 4
PR EAL B (RRR (RRD) o J5E PR 32 28 )2 58 25 A I A
A 5 HAERE Nz 2 mEF R KGR
1A 3 BURL S, R, 4 B CRI ATAL BE CRR P4
I H v T RUR AR

3) R HF . B SAI%N, 20194F ,CRI + b

FIH R d i, 2 AL B CRR, 34 4 i A1 FH R 1k
101.51% , 4 ¥ RRR \RRI # 4 H1 F] F R 2978 90 % LA
1o 20204F, Ab 3 CRR A R % B e, A0 # CRI
W2, 2t A 3R 105.76 %, H 4y kb BR 2 £
0% L. ZGH2aBiikE, XME I
(CRI,CRR) 1Y = b A1) FH 28858, HR 2 & Foi ¢
AL T

x5 AEMEEXH LRI AR

Table 5 Land use efficiency of different cropping systems

- s A= F W] /d Growth period - H R R
Year Treatment AARE P W A La'n(-i e
Winter crop season  Early rice season  Late rice season Rotation cycle efficiency
CRR(CK) 190 90 89 369 101.10
CRI 190 90 92 372 101.92
2019 RRR 151 90 89 330 90.41
RRI 151 90 92 333 91.23
PRR 134 90 89 315 86.30
CRR(CK) 190 88 124 402 110.14
CRI 190 88 92 370 101.37
2020 RRR 153 88 124 365 100.00
RRI 153 88 92 333 91.23
PRR 134 88 124 346 94.79

22 BHARMEEXNESHESH

R 43 BT HG AR A [R) P AR = A 28 5 0 25, i
B3 HERR (R 6)ATLR G T, HFR 6 A, 2019
ARV ROEE AR B BRI DBRER R B
FIFH R B H G5 AE o8 R i R A 3 CRI A
Fo AR (VPR E S ol e (R Y L) Ak B
PRR R AT, 111545 HLTTHG I L B & AR 38 T v
FPIALFE RRT FE A 4f . 2020 45 2355 B = (8 L 4l
A A2 B R 55 s = (5 5 OBk b 9% 5 A
RO R R Y DAA B CRT 6 M i
I GREAR 77 R & ARG TR S DAL B RRT R
I, i Ah P PRR Y 28 55 7= 4% b ik 31 g oK, b 3
CRR B A 7= R K

T3 6 FAI S TE bR it A G — B8Rt T
AR 3 75 3 R HH A [R) FhoAs A5 =2 45 48 B 1) T 1 4R
JE B (2 7) , SR R RIS 20 25 TG B 11 S ASOC I 3R
B(F8) .y H B WX e FH A AR A TP, A%
W B AT N 0.5 B FEALE M 0.3,
FES RS ANE 9 0.2, 1 FH AL G I B % 45 b A 7
CEORER VN (R 9) .

H 3R 9 AT, 2019 AFE A R 22 B sl s (E R P R
PRR>CRI>>RRI>>CRR>RRR, 4 2% %% 25 HE ¥
CRI>RRI>>CRR>RRR>PRR, #t 23 %% 25 HE & My

CRI>PRR>RRI>CRR>RRR. /A [fl &b 2 14 25 &
G 2% AL BE B HEFy 4 CRI>PRR>RRI>CRR >
PRR, 4b B CRI A IAL IR BE fe K, 3¢ W I Ak 2 1) 2%
GRS B i o 2020 48 A5 X Y BT RY 45 46 A 2808
W35 PN CRI>PRR>RRI>CRR>RRR, 4= 5%k
75 26 ¥ j CRI>RRI>CRR>RRR>PRR, #2354 5
3 CRI>RRI>PRR>CRR>RRR., A [f] &b B ) 25
G %8 I AL OC Bk FE HE P 8 CRI>RRI>PRR™>
CRR>PRR, MK IH &4 H CRI (I A S B B2 Bk, 6
W AR 3 CRI MY 2545 38 45 e s, BE B 28 0% VAR S
Fhs = KRR AR, S RN HE SRR HH (7 e Z5ORP AL A9 388
R, 256 2 a il gs L, 58 = 0 -HURg -1 e K
ORI LR B RER R
3 i

W R, Z PP A b 44 TR B A B X R 42
e TR 2, 22 A =Ry R s = BRI AR 3
8 SRR FH 232 R0 A b R HH 23 5 46 PRIG BRSO e 34 4k
T KO, H 22 R X R I R, 43 ) A B
94.2% .95.5% #186.3%19, Zhang 25 I ifF 57 4% H %
W, 5Tt 8 L, el 2R 98 R+ 2 R LR+
AHUEE I AR B = R = AR A SR, A
G A4, b B RRIAY JE AT 6 BB AR 7= 3R R4
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Table 6 Raw data of comprehensive benefits evaluation indexes of different cropping patterns in paddy field

Ay s - . L 153 Pattern

Year R PP Benefis evaluation indexes CRR(CK) CRI RRR RRI PRR
1L 255 71l /(58 /hm”) Gross economic output 46 114.28 53 677.79 44622.38  49111.28  49010.81
1, AR /(OG/hm?) Total cost 22167.28  27697.64  21897.28  28124.94 22057.28
L4l A /(5G/hm?) Net income 2444620  25888.00  23164.30 2153149 27 392.73
L, 835 P B L Output input ratio 2.13 1.93 2.08 1.78 2.27
LA B &R/ % Profit rate of agricultural expenses 615.16 716.06 595.26 655.14 653.80
IEAEFIHI/ % Light energy utilization 0.82 0.99 0.98 1.11 0.91

o019 IABBURAINIZA/ % Effective accumulated temperature utilization 86.79 87.61 77.78 78.15 77.28
LA HLBI NG/ %6 Organic matter increase 1.13 14.86 13.30 22.34 —0.45

I i % S Bk R Y / (kg/hm)

Global warming potential of greenhouse gases

12 609.21 3345.46 8503.73 2314.04 5687.17

Lo BF A 7= 2 / % Cultivated land resource productivity 115.15 134.04 111.43 122.64 122.39
T B 4/ (kg/hm?) Grain yield 17736.26 2064530 1716245  18888.95  18850.31
1, 35845t/ % Labor net output rate 326.11 345.35 309.01 287.23 365.42
I M2 435 8 Food security index 2.38 2.93 2.27 2.60 2.59
1, 255 71l /(58 /hm?) Gross economic output 41071.57 50 442.31 38733.93  48062.72  41874.82
L SR A/ (G6/hm?) Total cost 21668.08  27789.79  21458.08  27579.79  21618.08
L4l A /(5G/hm?) Net income 1940349 2265252 1727585  20482.93  2256.74
L3 =8t Output input ratio 1.90 1.82 1.81 1.74 1.94
LAk 2% B R/ % Profit rate of agricultural expenses 547.89 672.90 516.71 641.16 558.61
IEREFI I/ % Light energy utilization 0.72 0.92 0.88 1.08 0.82
2020 LAT SRR AR/ % Effective accumulated temperature utilization 92.88 82.45 82.42 71.99 80.04
LA PR EL/ % Organic matter increase 16.04 31.13 18.28 24.54 18.77

I T 2 PR A BRI R T 2/ (kg/hm?)

Global warming potential of greenhouse gases

13 356.48 6687.17 9935.31 3530.34 7 258.85

Lo Blb B3 5 45 7= %/ % Cultivated land resource productivity 104.98 128.94 99.01 122.85 107.04
I M &= /(kg/hm?) Grain yield 16 169.91 19 859.18 15249.58  18922.33 16 486.15
1, 97 8l {E %/ % Labor net output rate 258.84 302.18 230.46 273.24 270.22
1 B 22 2385 Food security index 2.08 2.78 1.90 2.60 2.14

T 2o S (A A A B AR AR (EAR I, AN & SRIL A 22050 7 (E . BE ™ (B 38 =27 S T R/ 2o 0™ (B BB W U A 7 e =5
TR 2R GE 0 A AL T AR 2t A A 2 — A 1 B TR R4 ) 4t X 10026 , 55 3yide ™ (5 =™ 5/ 55 Sl T #E , 455 3l 3 ks S 150
JG/d 5 KRED 2 A = (PR 22 ¢ 507 TR BRURR B0 7 fak — (R 3R [ MR 20 22 42 B i B o 0 R R TR AR 249 77 ) / ORI [ MR £ 22 2 BT s Bt
GEUR R T PP A BT A LT B 5 2 5 e B HR K 20 B LA B T3 S ISk [(14] . Note: Total economic output
value is the sum of the crop output of each treatment, and the green manure is not included in the economic output value. The productivity of cul-
tivated land resources = annual yield of crop/annual yield of the crop in monoculture X 100%.Net labor production rate = net production value/
labor consumption, and the labor price is 150 yuan/d.Food security index = (food production per unit area of cropping system — average pro-
duction per unit area of arable land resources required to ensure our food security ) /average production per unit area of arable land resources re-
quired to ensure our food security. The results show that the increase ratio of organic matter is the ratio of the growth rate of each model com-

pared with that before the experiment.Other data conversion refer to refrence [ 14 ].

SOGBER AR, O AL P CRI, R RS . 7T DA R0b 52 m BUR A 3 . AR a5 1R, &

B RYTFM R K R RAEBRE T 0 AR A5 2 s 45 A OB R A T R B B, &R

SR TOLRERPIRA —E R LR, AR T AL SRABIRZ o BN 32 B R 5 A RS AL

P . JE AT R RS A ORI AR 2 A v T A RO
Su SRS LW, AR R IR A TR A IRATHER . BRADEE CRISM, HoAx 34 Ab B4 i AR AU
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Table 7 Dimensionless values of comprehensive benefits evaluation indexes of different cropping

patterns in paddy field

A Sas I bR 13 Pattern

Year Benefits evaluation indexes CRR(CK) CRI RRR RRI PRR
I, 0.16 1.00 0.00 0.50 0.48
I, 0.04 0.93 0.00 1.00 0.03
1, 0.50 0.74 0.28 0.00 1.00
1, 0.71 0.31 0.61 0.00 1.00
I 0.71 0.31 0.61 0.00 1.00
Iy 0.00 0.59 0.55 1.00 0.31

2019 1, 0.92 1.00 0.05 0.08 0.00
Ig 0.07 0.67 0.60 1.00 0.00
Iy 0.00 0.90 0.40 1.00 0.67
I 0.16 1.00 0.00 0.50 0.48
1, 0.16 1.00 0.00 0.50 0.48
o 0.50 0.74 0.28 0.00 1.00
I 0.16 1.00 0.00 0.50 0.48
I, 0.20 1.00 0.00 0.80 0.27
I, 0.03 1.00 0.00 0.97 0.03
Iy 0.40 1.00 0.00 0.60 0.55
In 0.79 0.37 0.32 0.00 1.00
I; 0.79 0.37 0.32 0.00 1.00
Iy 0.00 0.56 0.44 1.00 0.28

2020 I 1.00 0.50 0.50 0.00 0.39
Ig 0.00 1.00 0.15 0.56 0.18
I, 0.00 0.68 0.35 1.00 0.62
Ty 0.20 1.00 0.00 0.80 0.27
1, 0.20 1.00 0.00 0.80 0.27
I, 0.40 1.00 0.00 0.60 0.55
Iy 0.20 1.00 0.00 0.80 0.27

Az 7R ORI 3 G BE A PR 8.2890~25.44%
(2019 4F ) #1 21.09 % ~26.78 % (2020 4% ) (P<<0.05) ,
H DLAE PR PRR I RRI R B A4S, B2 T4 M
R R (A THEY) M= i .

R T AT WA A AR S R G, S
PR AR X T4 T AR 28 R G S IR Ak 2 Th g, A
TR R K 8 DG 3 X A AS TR b AR AR R A T 48
VRS AR It SRR M ZR Az . |
TAS A AR AL ™ i AR LA ) TRAS 1) 22 5%
R TLL, G alas 22 iR . ARIR 45 R R,
e I AS [l A A ASE 3, b B CRI R PRR 48 55 2% 45
FHRAY, F 2R MG R H g RS, B4
ot Th 4% 24 ) T4 TH 5 2E XG0 7= a1, I LR F
e B oAb PR RRI SR JE AR 7 1 8 my , (H AR
RE AR B e, BN T AR A, Br A B AR T
AbF CRIAIPRR, 43 CRIRRI A 550235 2 P

b, R R 2 AR A I R e v A
/N AR Tl A AHE B BILOE i e e
AR TN LR T, B DU SRR B 255 2a
Wb, A R R AR X 0 25 Ak 140 2 Ak B CRT A
FUSRHR B e, R W58 2 9 - T A - 38| R B A X
M 2R R0as e, BERS SR8 T RS A =R
it PRV Fp it 3 DX B A F A AR ASE A0 T B AT %
ROCARTA A Ry ] 1580 K 8

LR LRTIR, 2 a A IS - TR - H s Ok
JEAE G RE AR 7 R AR BOLRE A A, U
ERW-RR-HEIMKRE, £MERTABENES
BRIV ESSETI Sty Higt | NG
5 m - - AR AR A B T R A
o B2 a ¥R Y- -HE IR AR Y
R A R VBRI JEE e K, 7390 O 0.75 F10.81, 2345
sl TEGRE 5 B i A UAHEIL 3
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Table 8 Correlation coefficients of comprehensive benefit evaluation indicators of
different cropping patterns in paddy field
Efy BV AR i Pattern
Year Benefits evaluation indexes CRR(CK) CRI RRR RRI PRR
I, 0.374 5 1.000 0 0.333 3 0.497 9 0.492 4
1, 0.343 3 0.879 3 0.333 3 1.000 0 0.339 1
1 0.498 6 0.660 7 0.409 4 0.333 3 1.000 0
1, 0.636 5 0.420 2 0.564 5 0.333 3 1.000 0
I5 0.636 5 0.420 2 0.564 5 0.333 3 1.000 0
I; 0.333 3 0.547 2 0.527 3 1.000 0 0.420 3
2019 I, 0.863 0 1.000 0 0.344 4 0.353 2 0.333 3
Iy 0.349 5 0.603 7 0.557 8 1.000 0 0.3333
Iy 0.3333 0.833 1 0.454 0 1.000 0 0.604 1
Lo 0.374 5 1.000 0 0.3333 0.497 9 0.492 4
I 0.374 5 1.000 0 0.333 3 0.497 9 0.492 4
J 0.498 6 0.660 7 0.409 4 0.333 3 1.000 0
Iis 0.374 5 1.000 0 0.333 3 0.497 9 0.492 4
I 0.3845 1.000 0 0.333 3 0.7110 0.4059
I, 0.3409 1.000 0 0.333 3 0.937 8 0.3390
Iy 0.452 8 1.000 0 0.333 3 0.553 4 0.528 8
1, 0.700 5 0.443 6 0.424 1 0.333 3 1.000 0
15 0.700 5 0.443 6 0.424 1 0.333 3 1.000 0
Is 0.333 3 0.529 4 0.4737 1.000 0 0.409 1
2020 I, 1.000 0 0.500 4 0.499 6 0.3333 0.448 6
I 0.333 3 1.000 0 0.3700 0.534 1 0.379 1
Iy 0.333 3 0.608 8 0.434 1 1.000 0 0.568 5
T 0.384 5 1.000 0 0.333 3 0.7110 0.4059
1, 0.384 5 1.000 0 0.333 3 0.7110 0.4059
1 0.452 8 1.000 0 0.333 3 0.553 4 0.528 8
1 0.384 5 1.000 0 0.333 3 0.7110 0.4059
x9 ARMEEXPEZEREITEM (2019—2020)
Table 9 Comprehensive benefits evaluation of different cropping patterns(2019—2020)
gy st R kG e Coifﬁive fﬁfiﬁi
Year Pattern Economic benefit Ecological benefit Social benefit bencfits benefits rank
CRR(CK) 0.250 3 0.1350 0.083 6 0.468 9 4
CRI 0.334 8 0.2390 0.176 3 0.750 0 1
2019 RRR 0.2217 0.133 3 0.0720 0.4270 5
RRI 0.249 1 0.233 2 0.0881 0.570 3 3
PRR 0.386 1 0.1321 0.1340 0.652 1 2
CRR(CK) 0.258 0 0.143 1 0.081 5 0.482 6 4
CRI 0.388 3 0.217 3 0.200 0 0.805 7
2020 RRR 0.184 9 0.126 7 0.066 7 0.378 3 5
RRI 0.287 2 0.216 1 0.1316 0.634 9 2
PRR 0.327 6 0.133 3 0.089 4 0.550 3 3
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Comparative study on resource utilization and comprehensive
benefit of typical rice planting patterns in middle
reaches of Yangtze River

YANG Binjuan, YUAN Jiaxin, HU Qiliang, LIU Ning, HUANG Yao, HUANG Guoqin

Research Center on Ecological Sciences ,Jiangxi Agricultural University/
Key Laboratory of Crop Physiology, Ecology and Genetic
Breeding of Jiangxi Province , Nanchang 330045, China

Abstract In order to explore the comprehensive benefits of different planting patterns in paddy fields
in the middle reaches of the Yangtze River and screen the efficient planting patterns suitable for the middle
reaches of the Yangtze River, five typical planting patterns in the middle reaches of the Yangtze River were
selected. The resource utilization and comprehensive benefits of typical planting patterns in the middle reach-
es of the Yangtze River were compared through two consecutive years of field experiments. The results
showed that in two years, the annual total light energy utilization rate of each treatments were higher than
that of the control treatment, except the treatment RRR in 2020. The annual total light energy utilization
rate of each treatments were significantly higher than that of the control treatment 10.98%-35.37% and
22.22%-50.00%.1In two years, the anniversary of light energy and annual total light energy utilization effi-
ciency under the treatment of RRI were higher, the second is treatment of CRI.During two years, the annu-
al accumulated temperature production efficiency of the other three treatments were significantly higher than
that of the control 8.28%-25.44% (2019) and 21.09%-26.78% (2020) , except for the treatment of CRI.
The effective accumulated temperature of utilization rate under the models of winter milk vetch were high-
er, the treatments of CRI and CRR have good performance , improve the utilization rate of accumulated tem-
perature. For consecutive two years,, comprehensive benefit weighted correlation degree under the treatment
of CRI was 0.75 and 0.81 respectively, the comprehensive benefit was optimal. To sum up, in consideration
of high yield, low greenhouse gas emissions, high soil quality, high resource utilization efficiency and the
most optimal comprehensive benefit, the model of Chinese milk vetch-early rice-sweet potatol|late soybean
had good performance, which played an important role in the optimization of paddy planting pattern in the
middle reaches of the Yangtze River.

Keywords planting patterns; paddy field ; multiple cropping ; resource utilization efficiency ; compre-
hensive benefit
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